Introduction
The last 15 years have witnessed a dramatic explosion in the growth of the Internet. The first wave of this technology -dial-up -was widely introduced in the United States in the early 1990s, whereas the second -broadband -began to diffuse after the 1996 Telecommunications Act.
1 This second wave has arguably been more influential for the evolution of daily communications, activities and transactions (NTIA 2004 (NTIA , 2010 . The online environment has become a close alternative to traditional offline markets, with the additional potential advantage of efficiency. It enables access to a virtual space that supplies consumers with an abundance of product-specific options in a short amount of time. Given that in a traditional offline setting search is often impeded by the substantial difficulty to identify all the available alternatives, the Internet is thought to offer a centralized solution to this problem thereby reducing search frictions.
Two markets that are characterized by such frictions, and therefore stand to benefit from the growing presence of the Internet, are those of labor and marriage. To date, a number of studies have documented the active role of the Internet in the worker-firm matching process. 2 The market for romantic partners functions in ways similar to the labor market. Individuals are in search of a partner, there is difficulty to identify potentially suitable mates, uncertainty regarding match quality, an optimal stopping rule for search and turnover. While economists have acknowledged the theoretical potential of the Internet to affect search and matching in the 3 marriage market as well, little progress has been made due to data limitations (Stevenson and Wolfers (2007) , Hitsch et al. (2010) ). This paper aims to fill this gap by testing whether the diffusion of this technology has had a measurable impact on one of the aspects of the marital search process: the transition into first marriage. To my knowledge, this is the first paper to empirically address this link.
A preliminary glance in the data suggests that an association between flows into marriage and Internet diffusion exists and is striking. According to Rosenfeld and Thomas (2012) , this technology is the second most popular venue of meeting a partner after traditional offline social networking, especially among young people. Among couples that met in [1994] [1995] [1996] [1997] [1998] 3 .9% report having met online for the first time. Interestingly, this number has risen to 11% and 20% for couples that met between 1999-2003 and 2004-2006 respectively. 3 This is unsurprising given that the last two periods also coincide with the beginning of an era of dramatic growth in high-speed and broadband Internet technologies that has profoundly transformed the social environment.
To offer more rigorous evidence on the link between the Internet and marriage rates, I
exploit the sharp geographic (state) and temporal variation in the pattern of home broadband adoption between 1990 and 2005. Conditioning on a number of individual and state, time-varying characteristics in a setting with state, year fixed effects and state-specific trends, I find that expansions in Internet availability are associated with significant increases in the marriage rates in the benchmark 21-30 years old white population. The effect is also sizeable and significant for African Americans, a minority group potentially facing a relatively thinner marriage market.
3 Rosenfeld and Thomas (2012) conduct a descriptive sociological analysis of the ways the Internet has changed the market for romantic partners in the U.S. His analysis is based on data from the "How Couples Meet and Stay Together" survey (HCMST). It is a nationally representative survey of 4000 adults of whom almost 80% are romantically linked to a spouse. Non-traditional, same-sex couples are oversampled. For a similar study covering Australia, the United Kingdom and the United States see Dutton et al. (2008) .
Quantitatively, the estimates suggest that the realized increase in broadband penetration throughout this period has contributed to higher marriage rates in the benchmark population by roughly 13%-30% relative to what they might have been in the absence of this technology. A series of falsification tests based on the particular timing of the advent of broadband, as well as an instrumental variables strategy provide strong suggestive evidence in favor of the causal interpretation of this result.
Whereas the analysis focuses on the transition into first marriage, the Internet may have been a powerful force in shaping other marital decisions as well. For instance, if marriages initiated through the Internet are of higher quality, they will likely be more durable.
Consequently, the incidence of divorce and remarriage may decrease. While the CPS does not provide information to study these outcomes appropriately, I use the available data to evaluate whether the Internet has impacted on the propensity of the ever-married population to be in a formal relationship at all times. I find that that such an effect exists and is positive, namely that
Internet expansion is associated with higher propensity to remain married as opposed to be separated/divorced. However, it is not possible to distinguish whether this is due to first marriages being more durable or to remarriage being facilitated by the presence of the Internet.
While the empirical analysis largely focuses on establishing whether this technology can improve matching efficiency, plausible mechanisms underlying this potential relationship are also discussed. In particular, I show that online dating usage is associated with increases in marriage rates and I discuss suggestive evidence that the Internet has played a displacing rather than complementary role in the social arena, likely crowding out other traditional forms of search such as through friends and family. Furthermore, it appears that the presence of the Internet has had a negative impact on social capital accumulation, as it has significantly reduced the time young people spend on socializing and physically communicating.
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This work complements related research by Hitsch et al. (2010) , which relies on data from an online dating service to infer revealed mate preferences. One key finding is that the match outcomes in the online dating market appear to be approximately efficient in the sense that they are the outcomes that would arise in an environment with no search frictions. Nevertheless, because of data restrictions, the authors cannot address whether online meetings result in offline partnerships and subsequently to marriage. This is one direction where this paper contributes.
This research makes two other important contributions. First, it relates to the literature on the determinants of the timing of the first marriage. This is a particularly crucial decision for women since it is critically tied to human capital accumulation and career considerations. Moreover, it is worth highlighting that, whereas the median age at first marriage rose precipitously throughout the 1970s and 1980s, these trends interestingly began to level-off in the mid-to-late 1990s, exactly when advanced Internet services emerged. 5 While these trends cannot be viewed in isolation from the relative strength of other factors affecting fertility timing or educational and occupational opportunities, it is still interesting to identify whether recent technological advancements, such as the Internet, can partly account for the post-1990 acceleration in marriage rates among 21-30 year olds.
Finally, these findings complement recent, policy-relevant research on the economic implications of broadband, a technology whose benefits will still take time to be fully revealed.
Since its advent, a wide range of policies subsidizing Internet infrastructure have arisen and resources are devoted to promote universal deployment. Studies that sought to evaluate such 4 There is an extensive literature linking early marriage for women to lower educational achievement and poverty (Klepinger et al. (1995 ), Dahl (2005 ) and early fertility to lower labor market earnings (Blackburn et al. (1993) , Loughran et al (2009) ). Goldin and Katz (2002) and Bailey (2006) also discuss how another technological phenomenon, oral contraception, affected labor force participation and the occupational choices of women in the 1970s via increases in the age at first marriage and age at first birth. 5 Median age at first marriage for women (men) was 23.9 (26.1) in 1990, 24.5 (26.9) in 1995, 25.1 (26.8) in 2000 and 25.3 (27.1) 
in 2005 (Census Estimates).
6 benefits have predicted faster economic growth for broadband-using communities emphasizing the importance of this technology for regional development. 6 Establishing that there are also indirect effects on social aspects, such as family formation, that have implications for the operation of the labor market, highlights the impact of the Internet as a technology with farreaching effects.
The remainder of the paper is organized as follows. Section 2 describes a conceptual framework to motivate the relationship between Internet diffusion and marriage flows. Section 3 presents the data, and Section 4 details the empirical strategy. Section 5 discusses the results, addresses identification concerns and presents a heterogeneity analysis of the main findings.
Section 6 provides a discussion of potential underlying mechanisms, and Section 7 concludes.
Conceptual Framework
Search frictions play an important role in the functioning of labor and marriage markets and are typically studied in the context of dynamic search models. This framework, in particular, has been extensively used to model the marital search process (Becker (1973 (Becker ( , 1974 , Becker et al. (1977) , Montgomery and Trussell (1986) , Burdett and Coles (1997) ). In a basic infinite horizon search model, individuals search for suitable marriage partners and receive offers drawn from some known distribution. Search continues until a partner is found whose "quality" equals or exceeds an endogenously determined reservation value. In this setup, the instantaneous exit rate to marriage depends on the probability of receiving a marriage proposal and on the probability of its acceptance. The latter is in turn a function of the reservation threshold, which is determined by parameters such as search costs, discount rate, reservation utility in single state and the probability of receiving an offer. Standard search theory predicts that, all else equal, higher 7 search costs lower the reservation value and increase the probability of marriage. An increase in the offer arrival rate, however, has a theoretically ambiguous effect on the propensity to marry.
In this framework, the Internet can be viewed as a means of decreasing search frictions either by reducing the cost of search or by increasing the offer arrival rate. In an offline, decentralized environment searching for a suitable partner can be a lengthy process accompanied by uncertainty regarding match quality and psychological costs associated with personal encounters and potential rejections. An online centralized marriage market instead has the potential to resolve a number of these issues. This is because it allows for targeted search along certain desirable characteristics while the users retain a degree of anonymity. Within a short time period, a set of plausible matches can be identified, which is possibly larger than the set formed via the individual's offline social network. In this sense, the Internet creates an important margin for efficiency gains stemming from diminished costs of search. If this is true, then, all else equal, we should empirically observe a negative relationship between Internet diffusion and marriage rates. The latter, however, will be dampened to the extent that online search involves costs. These can represent membership or usage fees of online services or the time cost and effort to either use a computerized system or disentangle truly compatible types among the expanding pool of available candidates. The latter point is relevant given the degree of misrepresentation and lying that occurs with respect to individual physical appearance or marital status.
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The second plausible effect of the Internet is to increase the arrival rate of offers. Theory predicts that higher Internet penetration will affect the probability of marriage in any direction.
On the one hand, greater exposure to potential mates will increase the frequency of offers and 7 In a survey organized by Pew Internet (2005) more than 50% of the internet users, agreed that misinformation regarding the true marital status is an important concern. Moreover, 20% of those looking for a partner but who have never used online personals revealed that the lack of trust towards these sites is the main reason why they have not explored this venue. However, despite the fact that some stigma regarding online dating still persists, most Internet users do not view it simply as a last resort.
therefore the likelihood of marriage. On the other hand, as the offer probability rises, so does the individual's reservation value. Consequently, the likelihood of accepting an offer declines as well as the probability of marriage. Hence, the net effect of an increase in the frequency of offers on marriage, spurred by Internet diffusion, remains an empirical question.
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Finally, the impact of the Internet on marriage likely varies across demographic groups as their search costs and offer arrival rates vary within their own marriage market. The potential of the Internet to affect matching is probably the greatest for those perceived as facing thinner markets or those who experience difficulties in meeting potential mates (e.g same sex couples or racial minorities). In Section 5.4, a heterogeneity analysis is performed in order to identify any differential effects on marital outcomes of selected population groups.
Data and Descriptive Statistics

Data
To establish a link between Internet diffusion and marriage patterns, I exploit variation in marriage rates and broadband penetration within states over time and across states. The main analysis relies on data from two sources. First, to measure marriage propensities, I use information on the current marital status of the respondents from the March CPS Supplements (years 1990-1995 and 2001-2006 1980, 1985, 1990, 1995, and 2000. 9 First of all, as is depicted, marriage propensities grow substantially less after the age of 30. By then, the vast majority of individuals have already been married once. Therefore, ages 21-30 is the appropriate range to focus on.
Moreover, while the propensity to marry has significantly fallen at relatively younger ages, the 9 This figure is constructed as follows. Consider, for instance, the cohort of 21 year olds in 1980. This cohort will be 25 years old in 1984, 30 in 1989, 35 in 1994 and 40 in 1999 Appendix Table 1 summarizes the state-specific changes in this measure during the period of study. As is evident, there is significant variability in deployment within and across years and subscribers. In addition, the decline in the share of dial-up users has been more than offset by the expansion of broadband Internet users, leading to a net increase of Internet usage from home at the extensive margin. 13 The shift towards broadband reflects the fact that the latter allows faster access to a greater volume of information thus significantly improving the online experience of the users.
The crowding-out of dial-up and the advent of broadband have likely transformed the economic as well as social landscape and in particular the way people connect and communicate at all levels. Broadband is associated with more intensive use of the Internet from consumers and also with their engagement to a wider variety of online activities. This is especially true for communication activities such as emailing or sending instant messages (NTIA, 2010). The 13 It is worth noting that that the broadband's rate of diffusion has outpaced that of many other popular technologies in the past such as video cassette recorders and personal computers (NTIA, 2004) .
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pumped-up consumer demand for new virtual activities related to broadband deployment has further accelerated business innovation by introducing new consumer applications and services (ITU, 2012) . While the significant crowding-out of dial-up does not necessarily imply that broadband is more effective at improving matching, it is suggestive that it may have at least facilitated and intensified the use of the Internet as an intermediary for partner search.
Increasingly more people access the Web than before and can resort to online resources as a fast and possibly more efficient way of meeting others (via email, instant message, chat rooms, online dating). At the same time the number of social networking and online dating sites offering such services has been rapidly expanding. 14 For these reasons, broadband penetration is potentially a more relevant measure of Internet penetration than dial-up during the period of study and even more so for younger individuals, who tend to use broadband more intensively and whose marital choices are the outcome of interest.
Finally, the analysis is supplemented with a broad set of aggregate covariates controlling for factors that could affect both broadband deployment as well as marriage decisions. I include two sets of state-level, time-varying covariates. First, to account for the fact that broadband deployment is influenced by a number of demographic and economic aspects of the "local" market, I introduce controls that capture overall economic prosperity, business activity and the demographic composition of the state. These are: population density, the fraction of the population that is nonwhite, the fraction of the population in various age groups, the state's unemployment rate, log GDP, median household income as well as the number of firms operating in high-tech sectors that are presumably more prone to adoption of advanced Internet technology (Prieger (2003) ; Stevenson (2007 Stevenson ( ) & (2008 Forman et al. (2012) ). I further include household telephone penetration as a potential proxy for the role of dial-up connection, since the latter requires a telephone line.
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In addition to these controls, I include a set of state covariates that are race and agespecific, aiming at describing relevant economic opportunities and demographic and regional factors correlated both with broadband deployment as well as marriage decisions among 21-30 year olds (Blau et al. (2000) ). These covariates are: the sex ratio, defined as the number of men over the number of women in a given group, mean male and female employment rates and wages, average schooling and the fraction of people residing in a metropolitan area as a proxy for urbanicity. For the baseline model detailed in the next section, the latter set of controls represents state means calculated for 21-30 years old white individuals. When other population subgroups are discussed in Section 5.4, these controls are appropriately adjusted to reflect the characteristics (in terms of age, race and/or education) of the group of interest. Population density, urbanicity and the sex ratio are also proxies for the local marriage market conditions. Population density and urbanicity could be viewed as influencing the probability of meeting a partner, while the sex ratio the extent of local competition for age and race-eligible partners.
Appendix Table 2 provides summary statistics for the above covariates in selected sample years. Appendix Table 3 reported. The results suggest that population density, the age composition of the state, its level of education as well the strength of the high-tech sector are among the most important determinants of broadband expansion. As some of these determinants likely influence marriage patterns, the empirical analysis controls for all these potentially confounding factors.
Internet Expansion and Marriage Rates: Preliminary Evidence
Figure 2a provides a first pass through the data giving a visual cue of the source of variation employed in order to identify the impact of Internet diffusion on marriage rates. As formally explained in the next section, the latter effect is identified from variation in marriage rates and Internet penetration within states over time and across states. This strategy importantly eliminates biases due to state-specific time invariant unobservable factors correlated with the level of broadband deployment and marriage rates. 
Econometric Methodology
The search model briefly outlined in Section 2 suggests that the propensity to marry in a given period depends on an exogenously determined offer arrival rate and a reservation value. The first component is a function of the local marriage market conditions influenced by, for instance, the sex ratio or the degree of local Internet availability, whereas the second component is affected by elements that include the cost of soliciting offers, the individual's discount rate, single-state reservation utility, as well as the offer arrival rate. Assuming that the latter variables are in turn functions of observable and unobservable individual characteristics, the propensity to marry can be estimated in reduced form by the following linear probability model:
Here is a dichotomous variable that equals 1, if respondent i residing in state s in year t has ever been married and 0 otherwise. The dependent variable is constructed from the current marital status variable of the March CPS. 16 Vector contains basic demographic individual characteristics such as the respondent's education as well as whether she resides in a metropolitan area. 17 To capture the impact of age on the marriage behavior I add age dummies. The addition of these terms allows interpreting the dependent variable as the propensity to marry by a given age.
is a vector of state variables including unemployment rate, population density, and age and race-specific state covariates, such as sex ratio, wages and employment. The set of all variables forming vector Z is described in Section 3.1. is the variable of interest measured by the number of residential high-speed Internet lines per 100 people in a given state and year. and are state and year fixed effects respectively. The former capture any timeinvariant state-specific characteristics that simultaneously influence broadband deployment and marriage rates. Year fixed effects control for unobserved factors affecting the likelihood of marriage that are common to all states in a given year. Hence, the parameter of interest, 1 , is solely identified from within-state variation in broadband penetration and marriage over time.
Cross-sectional variation does not contribute to the estimates. As long as the fixed effects do not vary over time, this approach will yield unbiased estimates of 1 . Finally, (Eq. 1) is estimated using the available sampling weights. The standard errors are corrected to take account of both the clustered structure of the error term as well as the fact that Internet diffusion varies at a higher level of aggregation than the individual units. To obtain heteroskedasticity-robust standard errors, I cluster them by state and year.
The estimation of (Eq. 1) using fixed effects will provide useful inference about the causal impact of Internet penetration on marriage, if Internet diffusion is truly exogenous. This assumption will not hold if, for instance, there are unobserved factors that trend over time within a state and are correlated with broadband diffusion and marriage or if states that were already experiencing increasing marriage rates were more likely to adopt the new technology. Then, the estimated effect would simply reflect a continuation of this pre-existing trend. To assess these possibilities, I supplement (Eq. 1) with state-specific linear time trends. In this case Internetrelated marriage effects are identified using within-state variation in the marriage rate (relative to the national trend) after netting-out state-specific time trends. While this is a more conservative estimation strategy, as it eliminates not only strong cross-sectional variation in the levels but also in the trends in marriage and Internet diffusion, it will importantly highlight whether omitted variable bias due to gradually evolving unobserved state characteristics is driving the main results. This strategy will also address the importance of pre-existing state-specific conditions.
The fact that the baseline sample dates back to 1990 and includes five years prior to the advent of broadband (1990) (1991) (1992) (1993) (1994) (1995) will help to more credibly identify such trends (Wolfers (2006) ).
I address further potential identification concerns related to omitted-variable bias in four different ways. First, I consider models with region-year and division year-interactions in order to investigate the importance of different sources of spatial heterogeneity. These terms will sweep out between-region (division) variation and therefore estimates will be based on variation solely within each region (division) over time. Second, using the specific timing of the diffusion of Gender-specific marriage responses are qualitatively similar to the pooled estimates. While in the plain fixed effects model the estimates are somewhat lower for women, this discrepancy disappears once state-specific trends are introduced. This suggests that unobserved heterogeneity is likely more important for the female decision to marry. Appendix Table 4 displays analytically coefficient estimates of all the remaining covariates included in (Eq. 1). They overall have the expected signs. In particular, marriage decisions are significantly affected by the local marriage market conditions proxied by urbanicity and the sex ratio. A higher number of men relative to women decreases the chances than a woman remains single, while the opposite is true for men. It is the latter effect that dominates in the aggregate. Moreover, the odds of getting married are positively related to the population density of the state and to urbanicity. This result is likely due to the fact that the size of the market is an increasing function of the population of the state, while more urban areas are typically more densely populated, which would also tend to increase the meeting rate. While urbanicity is important regardless of gender, it appears that density is a stronger determinant of the marriage decision of women. Finally, the size of the age-eligible for marriage population also matters: the greater the share of younger individuals (aged 16-35 years old) in the total population, the higher the marriage rates. Regarding the significance of the local economic environment for marriage decisions, the results suggest that men tend to marry more in highincome states and when labor market prospects for females improve (as measured by female wages), while women tend to marry less in areas with more employment opportunities. Finally, areas where the high-tech economy is more developed display lower marriage rates.
Results
Baseline Estimates
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19 As marriage and technology diffusion are dynamic processes, it is plausible that a given level of Internet penetration has lagged effects on the marriage response beyond the 3-month lag that is implied by the timing the two variables are measured. To study the potential presence of such effects, I first use the Akaike criterion to select the model of distributed lags with the best fit. This amounts to estimating (Eq. 1) with the contemporaneous level of Internet diffusion as well as its third and fifth lag. The estimated coefficients are respectively: 0.005 (s.e (0.0018)), -0.0013 (s.e (0.0033)) and 0.0083 (s.e (0.0062)). While the "immediate" effect remains almost identical to the coefficient estimated in Column 1 of Table 1 , the lagged terms are not individually distinguishable from zero. The three coefficients are, however, jointly statistically significant. Moreover, note that the coefficient of the fifth lag is quantitatively larger than the contemporaneous estimate implying non-negligible long term effects of Internet diffusion: a marginal increase in Internet penetration in a given year will, all else constant, increase marriage rates by 0.8 percentage points five years later. Taking into account the lagged effects, over a five-year period, a unit increase in Internet diffusion has a cumulative impact on marriage rates of 1.2 percentage points. This
Identification of a Causal Relationship
The identifying assumption of the empirical strategy is that, conditional on all covariates, the diffusion of broadband Internet is exogenous. This assumption can be violated due to the presence of unobserved heterogeneity that is not adequately controlled for by the inclusion of time-varying state covariates, state and year fixed effects as well as state-specific linear time trends. In this section, I further assess the validity of the exogeneity assumption by performing a series of tests. The latter will enhance our understanding as to whether a causal interpretation can be attached to the baseline estimates.
To start with, in Columns 1 through 4 of Table 2 , I explore a different source of identification that relies on variation in marriage rates and Internet diffusion within regions and census divisions. In Columns 1 and 2, I introduce interactions between the four census regions and the year fixed effects and with and without allowing respectively state-specific linear time trends. In Columns 3 and 4, I instead consider interactions between the period fixed effects and the nine census divisions. These spatial interactions are a flexible way of accounting for changes in underlying regional or division-level factors that trend arbitrarily over time. As can be seen, the estimates survive these stringent tests even when state trends are introduced, hence providing support in favor of the robustness of the baseline effects established in Table 1 .
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Another source of bias could be due to reverse causality induced by the moving decisions of more marriage-oriented people towards states with a certain level of Internet penetration. To investigate this issue, I use the limited information in the March CPS on the migration status of the respondent in the past year in order to define a moving dummy for whether the individual suggests an increase in marriage propensity by roughly 2.5 percent from an overall mean of 0.484 during the entire period of study (0.012/0.484). 20 I have also experimented with models including up to a quartic state-specific time trend and with and without allowing for region-year interactions. The results are qualitatively robust and within the range of estimates displayed in Table 2 .
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switched states since last year. When this term is included in the baseline specifications in Columns 5 and 6 (Table 2) , the coefficient of interest is only negligibly affected. Cross-state migration instead, has an individually significant effect on marriage propensities.
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In the second half of Table 2 , I use the particular timing in the advent of broadband to perform a series of falsification tests for the validity of the exogeneity assumption. Broadband
Internet's wide diffusion was primarily realized in the years after 1995. As a result, logic suggests that there should not be any association between future adoption and marriage propensities prior repeat the same experiment using 1990-1995 changes for a different set of dependent variables that are, however, highly correlated with marriage: fertility, measured by the propensity to have a child in the population of 21-30 year olds, the share of 21-30 year olds that have obtained college education, the propensity of 25-35 year olds to divorce and finally the state's sex ratio referring to 21-30 year old whites. 23 In all cases, future adoption has no predictive power on the outcomes measured before advanced telecommunications emerged. These results provide further supportive evidence of the exogeneity condition.
Instrumental Variables Analysis
Finally The fact that the diffusion of the telephone several decades ago can predict contemporaneous Internet diffusion implies that there are certain state-specific characteristics that drive overall technological penetration, which are relatively stable over time. These characteristics could reflect land/housing features, basic infrastructure or attitudes and cultural 23 I focus on the age group of 25-35 year olds when studying divorce response, because this is when first divorces likely take place. This specification also serves as a useful falsification check for the results presented in Section 5.5 concerning the impact of Internet adoption on other marital outcomes. Figure 1a . Moreover, the value of the F-statistic implies that the instrument is strong, while the Hansen J statistic further indicates that it is independent of the error process. Turning to the second stage, the IV estimate is significant and in line with the OLS effects presented in Tables 1 and 2, although Table 2 are suggestive of a causal relationship between Internet diffusion and marriage rates. 
Interpretation of the baseline effects
How can we interpret the results presented in Tables 1 and 2 (ii) The fact that the IV estimate is larger than the OLS is consistent with the presence of measurement error in the baseline regressions. Measurement error is a possibility since prior to 2005, the number of actual high-speed lines was likely underreported given that smaller providers were not required to report to the FCC (see footnote 11). 28 One possible way to test the exclusion restriction of the instrument is to check whether telephone penetration in 1955 directly predicts marital patterns prior to the advent of broadband. Under the identifying assumption, the instrument should have no predictable power. Indeed, regressing marriage rates prior to broadband (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) on the instrument (interacted with year fixed effects) as well as state and year dummies, I find no significant effect between the two quantities. 
Heterogeneity Analysis
The analysis presented so far indicates that Internet diffusion has played an important role in transforming one of the aspects of the marriage market, namely the transition into first marriage.
The results from a number of tests suggest that this relationship is also causal. However, it is unlikely that the effect has been uniform across the entire population. As the costs and benefits of search vary across demographic groups along with their opportunities to access the Internet, we might observe broadband diffusion having a more pronounced effect on the marital outcome of certain groups versus others. In Table 3 I explore such possibilities. Table 3 shows OLS and IV estimates in order to provide a low and an upper bound of the effect.
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no discernible effect among relatively older individuals. This is not surprising since the majority of respondents in this group, and especially women, have already been married at least once by the age of 30.
Columns 3 and 4 present results by education group. While the Internet has affected the search behavior of both groups in a similar manner, the IV estimate suggests that the marriage behavior of the more educated is weakly more responsive to Internet expansion. This could reflect that the latter may have had more exposure to computers and online browsing and therefore can better familiarize themselves and use various online services more effectively.
Subsequently, in Columns 5 and 6, I ask whether populations in urban areas profit more from greater Internet access than populations residing outside of the central city. The effect in this case could theoretically go either way. In urban areas, the Internet is more accessible but potentially more expensive. There are also more opportunities to meet people offline. However, because the set of options expands, it may take longer to locate the most appropriate match. On the other hand, in less urban areas, deployment has been slower but Internet access possibly more affordable, while the pool of potential partners is relatively limited. The results suggest that all individuals have similarly responded to Internet diffusion regardless of their location status.
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In Columns 7 & 8 I explore whether marriage responses of other racial groups resemble that of whites. If some of these populations perceive themselves as facing thinner marriage markets and Internet helps to alleviate this concern, then expanding adoption may substantially 31 (i) The differential effect by education group in the IV specification is statistically significant at the 10% level. The differential effect in the OLS model is insignificant. (ii) The March CPS does not formally distinguish between urban and less urban areas. Hence, I define an area as "urban" on the basis of the metropolitan status of the respondent. I categorize the individual as residing in an urban area if he/she reports living in the central city of an MSA. If instead a broader definition is chosen whereby "urban" reflects whether an individual resides in a metro area, then the results clearly indicate that the baseline effects are driven by respondents living in MSAs.
28
improve matching efficiency for these groups. I find that Internet availability has contributed to increased marriage rates among (non-Hispanic) Blacks but not among Hispanics. While the IV estimate for the latter group is sizeable, it is statistically insignificant. The effect on the black population is quantitatively similar to the effect on the white marriage rates. The presence of broadband is associated with an increase in black marriage rates by 0.45-1.6 percentage points, which amounts to a 1.2%-4.2% increase from the 1990 level (0.377). This result is consistent with evidence presented by Stevenson and Wolfers (2007) 
Other outcomes
If the Internet has successfully affected transitions into first marriage, a natural question is whether it has also shaped other marital outcomes such as remarriage and divorce. CPS only reports the current marital status of the respondent and therefore does not distinguish between the first and subsequent marriages. This means that I cannot explicitly relate Internet diffusion to remarriage or ever-divorced rates. For this reason, I compute another potentially informative statistic: whether individuals aged 25-35 and 36-55 years old respectively are currently married as opposed to divorced or separated. This variable is meant to capture the propensity to be "matched" at all times conditional on ever been married. I would expect a positive relationship between Internet diffusion and these quantities, if the Internet (i) either allows individuals to establish more suitable and therefore lengthier first matches or (ii) facilitates post-breakup marital search. Case (ii) is associated with higher propensity to enter faster another formal relationship given separation. Table 3 displays the results. The estimates suggest that greater Internet adoption has not only induced more marriages among 21-30 year olds but has also increased the propensity of individuals to generally be in formal relationships conditional on marriage. This is true for both age groups. Future research, relying on more suitable data, should shed some light on whether this result reflects lengthier first marriages and/or faster remarriage. 
Discussion
The key result of the empirical analysis is that Internet technology has contributed to more marriages in recent years. The objective of this section is to elaborate on the potential channels through which such a transformation has taken place. In particular, two relevant mechanisms are discussed. First, how people use the Internet to look for a partner and second, whether online methods have crowded-out more traditional forms of search. The answer to these questions is seriously complicated by the lack of relevant information in the large publicly available datasets.
For that matter, since the CPS Supplements do not provide any such information, I turn to a number of alternative sources.
33 (i) The median time from first marriage to separation is approximately 7 years and therefore most transitions from first marriage to divorce likely take place in the age range of 25-35 years old (Census, May 2011). (ii) These results are robust to correction for the non-random selection of individuals in the divorced sample using a "Heckman selection-correction".
Regarding the usage of online resources for partner search, the September 2005 survey released by the Pew Internet and American Life Project as well as Dutton et al. (2008) provide some preliminary information on the ways respondents employ the Internet to meet people.
According to Dutton (2008) , 49% of the romantically linked couples that were surveyed met through an online dating website, 13% through chat rooms, 12% via instant messaging and another 12% via social networking websites. Also, other ways were reported such as emailing or browsing for information about the local singles scene. It is interesting to note that among the couples who reported having met online, more than 50% responded that they have done so via a way other than a dating website. Hence, it is important to emphasize that, even though dating through organized matchmaking websites seems to be an easy and to efficient way of meeting people (Hitsch et al. (2010) ), individuals appear to be using online resources in a much broader way when looking for a partner. Having said this, the baseline estimates presented in Tables 1-3 can, therefore, be interpreted the overall effect of direct and indirect ways the Internet is utilized to look for a partner, from online dating to searching online for offline singles events.
I provide more rigorous evidence on the link between online dating usage and marriage using related information from the Pew Internet surveys. The above estimate implies that this new form of social intermediation has been effective at improving matching efficiency. Has it displaced or complemented, however, other more traditional forms of search? Preliminary descriptive evidence supportive of a crowding-out effect is offered by Rosenfeld and Thomas (2012) . Using information on how a sample of romantically (ii) A model with quadratic state-specific trends produces an even larger effect and also statistically significant. While the possibility of endogeneity of online-dating usage cannot be ruled out, the robustness of the estimate to the addition of state-specific trends somewhat alleviates concerns related to omitted variable bias.
(friends, parents, co-workers, neighbors) and the amount of individual leisure time spent on using the computer without the presence of others. While the ATUS does not elaborate on the precise activities the individual performed with a computer, the overall time allocated on this activity likely includes time spent on using online dating sites, social networking sites, emailing and chatting. 36 If Internet diffusion has indeed displaced traditional offline forms of search in favor of online alternatives, then we might also expect a decrease in the amount of time spent socializing with others likely accompanied by an increase in the time spent alone using a computer. In other words, if personal interaction (with friends, family, neighbors) declines in the Internet era, then the likelihood of meeting potential partners through ones' offline social network may also diminish.
In Columns 1 and 2 of Table 4 I the Internet has likely reshaped the venues through which relationships are formed but also signify that this technology has profound and seemingly negative implications for social capital accumulation among young people and in particular of the type formed outside the household.
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Conclusion
The Internet's potential to change matching has been studied in the context of the labor and housing markets. The goal of this paper is to explore the impact of this technology on matching efficiency in the marriage market and in particular on the transition into first marriage. From a theoretical perspective, the Internet can be viewed as a mechanism that may reduce search frictions by increasing, for instance, the arrival rate of offers. Since theory in this case predicts an ambiguous effect on the probability of marriage, it is ultimately an empirical question to determine the direction of the effect. To my knowledge, this is the first paper to empirically undertake this task.
To plausibly identify this effect, I exploit temporal and geographic variation in the diffusion of broadband Internet among households, which rapidly began to take place since the 1996 Telecommunications Act. I find that Internet expansion is associated with increased marriage rates in the benchmark population of 21-30 year old whites. Similar effects are identified for younger individuals in the same racial group as well as for African Americans.
While the available data do not allow determining which online search methods are effective, suggestive evidence is offered that Internet has crowded out other traditional methods of meeting potential partners and that online dating services contribute to increased marriage rates. 37 The specifications also control for the day of the week the survey took place. The estimates remain qualitatively robust to the inclusion of state-specific linear time trends. However, as the sample size is fairly small, the addition of these terms significantly increases standard errors. Furthermore, the results are similar if the analysis includes the entire population of 21-30 year olds and not just singles (never married). Results for time spent socializing are robust to extending the outcome variable to include other social capital building activities such as volunteering or church attendance.
While the analysis strongly suggests that Internet is a powerful technology with real effects on family formation, the quality of the matches formed through the Internet remains an open question. Although match quality may improve as the Internet allows for the selection of mates with desired characteristics, the easiness and the speed of meeting new divorcees makes divorce an attractive option while increasing the likelihood of remarriage. In this context, I show that Internet availability improves the chances of being matched at all times (conditional on ever getting married) as opposed to be separated or divorced. However, I cannot disentangle whether this is due to the Internet leading to more stable matches or due to facilitating remarriage. Future research on this topic relying on better data will need to separately address these possibilities. 
